An intronic endogenous retrovirus-like sequence attenuates human haptoglobin-related gene expression in an orientation-dependent manner.
The human haptoglobin-related gene (HPR) gene codes for a haptoglobin-related protein (Hpr), a component of trypanosome lytic factor which circulates in plasma in small quantities. Except for the presence of a retrovirus-like element, RTVL-Ia, in intron 1, HPR is 92% identical in sequence to the closely linked human haptoglobin gene (HP) gene coding for haptoglobin. We have explored experimentally in tissue culture and in vivo in mice and in humans the influence of the retroviral-like sequence type Ia (RTVL-Ia) element on HPR expression. Transient expression in HepG2 cells of plasmids carrying the HPR promoter joined by a shortened version of intron 1 to the chloramphenicol acetyltransferase (CAT) vector showed that fragments containing the 5' long terminal repeat (LTR) had no significant effect. In contrast, a gag-pol related part and a pol-env-3'LTR related part of RTVL-Ia decreased expression to 20% and 40% of that in their absence but only when they were in naturally occurring orientation. The latter fragment that contains sequences reminiscent of elements essential for retrovirus viability, such as a splicing acceptor site, TATA box and polyA addition signal sequence, was further tested in site-specific transgenic mice. Similar to in vitro experiment, insertion of this fragment into an HPR transgene in mice reduced HPR expression to 50% compared to a transgene without the insert, but none of the viral sequence motifs appear to explain this effect. Instead, we found within the fragment two cryptic splicing donor sites whose products were present in transgenic mouse and in human liver RNA. Our data suggest that a combination of multiple small effects of RTVL-Ia including aberrant splicing accounts for the low (6%) expression of the present-day HPR relative to HP.